Effects of estradiol and progesterone on radial maze performance in middle-aged female rats fed a low-calcium diet.
There is increasing evidence that ovarian steroids and calcium ions are involved in learning and memory. To examine the effect of ovarian steroids on learning and memory under a low-calcium condition, middle-aged female rats were fed either a low-calcium (0.02% Ca) or a normal-calcium (1.25% Ca) diet. All rats were ovariectomized (OVX), and these animals were divided into eight groups: 1) an OVX group with a normal-calcium diet (OVX-normal-Ca group), 2) an OVX group with 17beta-estradiol treatment and a normal-calcium diet (E2 group), 3) an OVX with progesterone treatment and a normal-calcium diet (P4 group), 4) an OVX with 17beta-estradiol and progesterone treatments and a normal-calcium diet (E2 + P4 group), 5) an OVX group with a low-calcium diet (OVX-low-Ca group), 6) an OVX group with 17beta-estradiol treatment and a low-calcium diet (LE2 group), 7) an OVX group with progesterone treatment and a low-calcium diet (LP4 group), and 8) an OVX group with 17beta-estradiol and progesterone treatments and a low-calcium diet (LE2 + LP4). Seventy-seven days after the OVX operation, the learning and memory abilities of the rats were examined by using an eight-arm radial maze task. E2 and E2 + P4 groups learned in fewer trials, and performed better in the radial maze and the working memory task than the other groups under the normal-calcium condition. Rats in the LE2 group learned in fewer trials, and performed better in the maze and working memory task than the other low-calcium groups, but in combination with progesterone under the low-calcium condition (LE2 + LP4 group), the facilitative effect of estradiol in all the tasks was inhibited. Treatment with progesterone alone did not inhibit the learning and memory task performance. These results suggest the possibility that treatment with estradiol under low-calcium conditions cannot improve impaired learning and memory when progesterone is applied simultaneously, and that the intake of adequate calcium may be necessary and effective for patients with learning and memory hypofunction receiving hormone replacement therapy.